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(54) ElectrophoretiO display and method of making the same 



(57) A configuration for an elactraphoretic display 
device is described that is effective in substantially pre- 
venting agglDmeration of pigmerrt partldes. A suspan- 
ston medium (Ih 30) is comalnid between firat (S3) and 
second (25) BlBCtrode? to define an «1ectrophaml3!: db- 
play cell; a piursliiy of plgventparticles ars dlqjeisectin 
the suspeneion meetlum and a plurality it m«jhanlcal 
membars (S4) projeci therein. The members advanta- 



geously ^ sized sufficiently small such that a pluralliy 
of merrrisers can exist within a minimal ly visible region of 
the call. The meohamoal members may be fabricated 
aepaiately frcxn tha remaintng parts of ma dteptay, 
allowing fbr fiaxIbllHy in the iabnoaSon matBrialis and 
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Description 

FietdOf TheSfivention 

[0001] The present invention relates to an eleotro- 
phofGtffi display having improved stabiffly and to a 
method of malting the display using a micro-molding 
technique. 



[PO02] An eleetrophoretic display essentially com- 
prises a suspension of charged colored particles (ti^l- 
caity white) in an ppticff 'iv dense iiquid of another coior. 
"he suspension Is ma ained between two elecbpdes 
snat define a sealed oeit. it is "optically dense" in thtt 
sense that the suspension medium is sufficiently 
colored that one cannot see from one side of the ceil to 
the ottier. When a potential difference exists between 
the electrodes, the particles are driven away from one of 
the electrodes towards the other electrode. When driven 
to the $ide of the cell nearest the viewer, the c<dor of the 
partlclap will dominate the color of .tiw displ^. Con- 
versely, whpn the particte? are driyen to the tar side, 
away frctm the viewer, the color of the liquid dom'mates 
th9 color of the display. 

[0003] For fixample, an electrophoreSc display 
device Is Illustrated In FIQ. 1 . This device comprises a 
sealed cey 10 formed with two closely-spaced plates 
12,14. At least one of the plates 1 2 defining the front of 
Ihft device Is sites or otherwise f rarwparent. Electrode 
Sre disipossd on the plst»s, .•.g>, a flret transpBrent elec- 
trode 13 ori the front gla^s plate 12 And a second 
electrode 1S Is on the rear plate or substrata 1 4. At least 
one of tiia electrodes should be transparent, although 
they may tJoth be transparent. The cell 10 holds an opti- 
cally dense liquid 20 in Which is suspended a plurality of 
chatged particles IB, etc., which are shown as nega- 
titfeiy charged. The particles may be a light color with 
the suspension medium 20 being a darl< coior, e.g., it 
typically is comprised of diarylide yellow pigment dis- 
persed in a solvent such as tetrachloroethylene and 
xylene having a colored dye dissolved therein. 
[0004] In operation, when a negative charge is 
applied to the near electrode 15, the particles ana driven 
toward thefrort electrode 13, such that the viewer will 
see the color of the particles through the front glass 
panel 12. However, wiMi an opposite applied potential, 
the particles travel to the back of the cell and are 
obscured from view, such that the color of the liquid 20 
determines the color of the cell. Color combinations of 
pigmented particles and the liquid nwy be used to 
achieve a desired color ullsplBy, and a itjixture of colored 
particles having different (barges tan be used with 
applied AC voitege to achieve color veBiattenS, Di^lays 
applying these principles ats hpn-amteelve, bistat>le 
(and hence power efRclent), and can be labrgeated at 
low oast, over large ar^, and on flexible substrates. 



Such eleetrophoretic display devices and their proper- 
ties are further described in A. Dalisa, 'Elecbophoretic 
Display Technology,' IEEE Transactions on Electron 
Devices, Vol. ED-24, No. 7 (July 1977), at p, 827; J. Ota 

5 et at., "Sectrophoretic image Display (EPiD) Panel," 
Proceedings of the IEEE, Vol. 61 , No. 7 (Jsjly 1973), at 
ji. 832; Fltzhenry-Ritz, "Opfca/ Properties of Elecbo- 
phoretic Image Pisptays." IEEE Transactione on Elec- 
tron De\rices, Vol. Ed-28, No. 6 (June 1981), at p. 726, 

10 which are incorporated herein by reference. 

[0005] A drawback with these devices that has 
inhitslted their commsrcialization is that their lifetimes 
are lanited. Typfcally, the visible appaaraiKW of the dis- 
fJtey degradee ajter a flew thousand tvum. Pigment 

IS dlusteting and egglorneration are csmmpn modes of 
de^dation. By 'Agglomeration," it is meant that the 
particles tend to become nonunifbnnly distributed in the 
plane of the display on length scales visible to the naked 
eye. This effect degrades the appearance and resolu- 

20 tion of the displ^. l,.CDs and LEDs have been commer- 
cialized in praliBreree to electrophoreto displays 
^EPDs), See, e.g., JS. Comlskey et at., 'An Blscftp* 
phoretic Ink ftr AltmtM ReSecSve Bectmnib 
Displays.' NATURE Vbl. 394 (July IB, 19SB), at p. 263, 

2s reporting that while 'mk^particle-based displays have 
long Intrigued reseaKshers, ... suqh dli^teys have to 
date suffered from short iifetlmeS and (ilfficully in manu- 
facture." 

[0006] The difficulties with eggh^raUpA are even 

30 more j»!DhlemBtic In display specially designed for 
aohlevlng good image contrast. U.S. Pat. No. 5,872.552 
Issued Feb. 16. 1998, to G.orden et a!., "Eleetrophoretic 
Dfep%," aa^ned to IBM Corp. (incorporated herein), 
dlsdoses a .struciure designed to achieve good Image 

3S contrast by using ah electrode at the side of the cell, a 
pedestalnshaped counter electrode within the cell, a 
front transmtssive window, and opOonafly, a rear reflec- 
tive surface. A difficulty with the Gordon configuration is 
that the counter electrode, being an electrically active 

40 component connected to the power supply, attracts the 
partteles to a parfioular area of She cell and thereby 
jncaeasesthe Dkalihopd of agrforneralSon. Sees/sp U.S. 
Pat No, 4,esS,&S7 to DiSantp and U.S. Pat No. 
4,203, 1 06 to Dalisa etal., both of which show rsctangu- 

15 lar-shaped electrodes that present the likelihood of 
agglomeration. 

POOT] A number of techniques recently have been 
developed for achieving more stable EPDsbuteach has 
signlficanl disadvantages. One appmach, for sxamfrtB, 

50 involves encasing me charged parHd^ and sut^orting 
liquid in substantially spherfcsil polymwlc "mierocap- 
suies." See, e.g., PCT patent ^plicafion Serial No. 
PCT/US98/04705, published Sept 24, 1.998, titled 
'Improved Microencapsulated Eleetrophoretic Display" 

55 and per patent ^plfc^on Serial No. 
PCT/US37n B643, puUisted 7, 1938, titled 'Nms- 
missive CVspteye anrf Phza^clric Pcnrer SUps^ 
TTieMfor," incorporated herein. 
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[0008] Ths jTiicrocapsules are clewed microscopic 
vessels fabtteated uglng coacerviafion, irrterfaclal poiytri'- 
erization, or Sn-situ polymerization. The microcapsules 
do not entirely prevent agglomeration butthey confine it 
within single capsules, which typically are too small to 
be seen by eye. Although this technique nnirihiteesthe 
adverse effects of aggtomeration, it has disadvantages. 
For instance, fabrication of the microcapsule Involves 
polymerization schemes can-ied out in the presence of 
the colored liquids and charged particles. Precise con- 
trol must be atsramBti over the ptsoas^ng (wndilions 
such Bs the terrpemtuFe, pH, and steiting rfwteriial con- 
centTBtions, end it Is difficult to control tfae size or uni- 
formity of the microeapsules. These polymerizatiori 
schemes place limits on the materials that may be used 
for ttie device and require additional fabrication steps. 
The starting matertats, any intermediates, and of 
course, the end products need to be chemically . compat- 
ible with the rest of the device, e.g., the materials used 
for the pigment particles and suspension medium, as 
the fabrication Is petfomied In-situ. 
[OOOd] Another approach for addressing ag^omer- 
ation involves placing a charge on the pigment pef^cles. 
For example, U.S. Pat Np. .s,403,5TS/'Rirrnu!Monslbr 
IrrprovBd Bectn^jhoraSc Display Su^iemions and 
Rdated MeUtods," issued /^il 4, 1 995 to Schubert and 
assigned to Copytels Inc., uses a chaise conitro) agdrA 
adsorlDed on the pigment partictes tor prewnting 
agglomeration. U.S. Pat. No. 4,680,103, issued July 14, 
1987 to Beiten, "Positive Particles In Bssstmpfwrem 
Display Device Composition,' describM aftnohln^i an 
organosilane to each of the particles where the dr^a- 
noeilane Includes a positively ohaii^ ionic ftinctibnal 
moiety covalently bonded therein. 
[001 0] Ottier approaches involve using pulsed and 
DC voitages to periodically redistribute the parisdes or 
use of 'electrostatic compartments" to restrict parHcIs 
moyenrtent to a defined region. These e^proach^, tf 
effeciHve, require sfgnmcant Increases 1n the obmf^^ity 
cf the electrodes and drive circuitry. S. Beilin el si„ 
'2000 Charamer Baottophorefsc Display,' SOCIETY 
OF INFORMATION DISPLAY 86 D^est (1|l86), at p. 
136. However, these approaches have never)5een dem- 
onstrated to be sufficiently effecth* for comrrrtictel 
devices with long lifeflme. 

IPOII] As may be appreciated, techniques for 
impnwir^ tiis porformanco and lifaitirnes of ;EPPs are 
desired. The feasibilHy of commercializing EPDs 
depends on the development of eSfes^ approach^ 

for elirriinating agglomeration. 

Swnimary Of The inventiffin 

[0012] The applicants have disoovarsd a configuiti- 
tion fbran slanrDphpretic disp% device that 1$ eflOotlv« 
In substtuitlt^y preventing ^glDrheratlon of thie pigment 
partides. With ttiis confi^uratjcn, a suspension medium 
Is contained bstw^Sfn first and second electrodes to 



define a csii; a plurality of pigment particles are dle- 
pei^ied in the suspension medium; and a plurality of 
medwtieal members project in tiie suspensfon 
niedium. The members advantageously are sized suffU 

s dently small ttiat a plur^Hy of itiembers can axistwithlh 
a min'mnally vIsMe region of the cell, and they are con- 
figured (e.g., depending on size and materials), to have 
no adverse impact on the appearance of the display. 
The mechanical members may be fabricated separately 

10 from the ji^mnmg parts of the display, allowing for flex- 
Usinty in the latelcation matetlate and pntjcessing condi- 
tions. 

Brief Descriptlofi Of The Qrawipgs 

IS 

[0013] For a better understanding of the inventiort, 
an exen^iary embodiment is described below, consid- 
ered tbgether with th6 acpbmp«niyihg drawings, in 
which; 

20 

FIG. 1 is a schematic illustration of a prior art elec- 

trophoretic display device; 

PI{^S. 2A-2D echema,Qc8ily lilustrsis exemplary 
SB ailBrnateM dmbodlrnente of tha elsctrophonedc dis- 
play device; 

flG& Sflie^o sctiemetically illusttste pislimifiary 
steps of a method Ibr fmldng :the eiectrophorefio 
SB disp^ey device; 

FIQS. 4A-4B illustrate axiMnpiairy processing st^s 
subsequent to tha steps of FIGS- 3A-3t>; and 

35 Fi<3S. SArSD lltustratis altemaflve exemplary 
procasslhg steps subsequent to the stops of FIGS. 
SA-sp. 

i<(ID14] It js to be undaistood ;1hat these drawings 
m are for the puiposes of Hlustradng the concepts of the 
irwentlon and are not to scale. 

Oetajled Pescription Of Thf Lnyentjon 

45 {jOOlE} Wltti this Invention, small-scale mechanical 
mambers are ussd to prmerit non-uniformities among 
ijhe charged partiqias, e.g., ffm agglomeration, These 
membere are constructed to break apart any agglomer- 
ation as the particles travel from one side of the cell to 

so the other. The members are not necessarily electrfcally 
active components, but their shape, distributioh, and 
ptecament within the cell reverse the effects of agglom- 
eration during operation of the display. In addition to 
neversirig aggiomeratibn, these mechanical members 

5S can Bca to fruelraie segregation beibre large aggiomer- 
srtes can form. In pths- words, the machanlcat members 
function Id reduce agglomeration in at ^ast two w^, 
i.e., they break up agglofieiation lliat already has 
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formed, and depending on hosw the members are 
designed, they can prevent formatipn of agglomerates 
by frustrating the lateral flow of parhcles within the pisne 
Of the display. 

[0016J Advantageausfy, the members are sized suf- 
ficiently small that a plurality of memt^rs can exist 
within a minimally visible region of the cell, i.e., they 
exist within a region that is just large enough to be visi- 
ble. In other words, the minimally visible region is the 
smallest spot that can be seen by the naked eye when a 
vlexner looks at Mie display. Typically, this region will be 
about 50 nm sqMace. The display may have a "front 
panel" or other face surfeoe through which the cell will 
be viewed, and the minimally visible region as used 
herein is detemiihed based on what can be seen when 
the cell is viewed from this face surfece. For exampie, 
when the members are rectangular in shape and dis- 
posed perpendicular to the face surface, the members 
may have a vAdth In the range of about 1 0 to 30 |i.m and 
a longer length but they should not have width dimen- 
slpns on the order of a millimeter. The size, shape and 
materials used to configure the members should be 
selected so that they will have no adverse Impact on the 
appwranoe ef the dispieiy. The merrtsets niay to tebri- 
catBd wfth tran^flrant n»tei1^, with materials having 
the $Bnii$ color jas the suspension medium, or they nr»y 
b0 pli^ced Buffidently de^ within the su^ension 
medium (6.g., aw^ from the face surfece) ttiat Ilney are 
not visible to the naked eye. the size erf the membets 
may be adjusted depending on the location of and 
materials tised for the membeffi. Hie mef^anlcal mem- 
bers am configured to reduee agglpmefBtion by pre- 
venting agglomerattan &r» leoailejG )neMa to the naked 
eye or breaklng-up partleles th|rt have become segre- 
gated (e.g,, agglomenated) during opaistlon. 
10017] Refen-ing to FIGS. 2A-2D, exemplary alter- 
native embodimerits of the elecbBphoretlc display 
devica having the mechanical members are shown. In 
FIG. 2A, the EPD comprises a first electrode 23 and a 
second electrode 25 with a sealed chamber 30 deflnied 
therebetween for centalning the charged particles and 
suspension liquid (not shown). A face plate and rear 
plate orsubstrate aisp may be placed adjacent the elec- 
trodes, as in FIQ. 1 . A plurality of substantially rectangu- 
lar mechanical members 24 protrude from the second 
electrode Into the ctember. The members may take 
pther shapes as well, such as triangular, needle^ 
shaped, conical, frustroconical, pyramidic, and so forth, 
the important Gons'idefatipn being that the member be 
sized to effecHMEly break up ^gtomerated particiesdur- 
Ing operatton of the display wifliout signif ieantly imped- 
ing the flow of the pairtioles fnom one side of ttie cell to 
the other. Thus, a tiat, broadened mstttdr mm notbe 
advftntagftous. A rectahgular member with jb high 
{!i$peA ratio is advantagebus. The rtiemb^ may be 
fabricated with ariy material cotipatible witi) the active 
components of the cflspilay. Exemplary nrateriajB pi^- 
ferred for febricating the members indu^ sIRppn diox- 



ide, epoxy, polyurethare, or other materials that are 
substarjtjally transparent to visible ligtit. Since the mem- 
bers operate by hiechanie^ forces to bneak up aggiom- 
erates of parfides or pr&uent the ftarrnatipn of 

s agglomerates, they db not require use of ccnductt/e 
materials and m^ eqmprtse insuiatpra. 
I001S] In Fia 28, the men^ere 24 are dispensed on 
both the first and second eiectrodes. The nwmbers alsp 
may be disposeiJ cm support structures for either the 

10 first and second electrpdes (not shown), in FIG, 2C, the 
members 24 are laterally disposed along the length of 
the first and second electrodes with spaces between 
them such that flie member define a suspended mesh. 
In Fie. 2D, the nwjT*ers 24 vertically Interconnect the 

15 first and second elecb'Ddes to define encl$«6d tsaSsSb, 
[0019} The mechanteal members ar« reieiflvaly 
easy to feibricate, e.g., as compared with polymerized 
microcapsules, and they can be formed directly on a 
wide variety of substrates, including flexible plastic sub- 

20 strates. The members can be fabricated separately fi"om 
the suspension medium andparticiee, providing for eon- 
sideral^e mpre flesdbillty as compared with a microcap- 
sule configumHon. With this invenaon, there is no nead 
for concem about chemteal compatibility between the 

as nnechsinteai members and the materials used In fabri- 
cating the displays, The processing parameters for the 
nnemt>ers need not be closely controlled to avoid degra- 
datfon of other display parts, as the memtKrs may be 
s^rateiy processed, The mechanicBi members may 

3s> be febricated with a high degree of unifomntty applying 
known techniques for depositing patterned layers, such 
as photDlithography, eleotrpn-bem lithography, laser 
direct writing, twc and multi-photon patterning, ink jet 
printing, microcontaot printing, screen printing, emboss- 
as Ing with rigid masters, and other methods known to 
those skilled in the field. An exemplary molding tech- 
nique for fabricating the mechanical membeis and 
resultant EPD device is described betow with reference 
toFIQS.3A-3p. 

40 10020] Refenlng to FIG. 3A, a first step involves 
prtjviding a mold 33 which will define contours for the 
mechanical members. The mold is preferably flexible 
and may be.ftMjned fey oiifing a liquid polymer on a pat- 
terned sHicpn wsfer and then removing the cured poiy- 

-is mer. An advanUigebus method for preparing the mole! 
Involves ganeral^g a pattern of phptoresist on a slBcon 
wwter MBjhg CDnventional high resolution photolittiogra- 
phy. TestpattOTsrt about 10 fim in thictaiess fabricated 
with STR-1D75™ avaiiabje from Shipley, Inc.. are suit?*- 

so ble, for exannple. A non-sttek layer may be deposited on 
the wafer before deposition of the prepolymer. For 
example, the patterned wafer may be exposed to a 
v»por of tridetofluoro-1,1,2.2-tetrahydrpoetyl-1-trichio- 
n»lanA, which forms a non-stick silahe monol^er on 

» the native esftde on fte silioon. The liquid prepolyfTier 
may be ceet on Hie sllane morwli^r. A suibabte mate- 
rial for the prspolymer oonipris^e pQlydlmethylsiksflane 
(PDMS). POm te fivallabfe from Dow Chennic»l Com- 
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pany {Oow) under the Iradename SYLG ARD 1 84,™ The 
pr^olim«r may then tw cu red. When PDMSIs used, a 
suitable curing step irwolves heating to about 65<*C for 
about two hours, the solid PDMS Is then removed from 
the wafer to provide trie flexible tnold 33. Advanta- 
geously, the mold Iz fabricated with a trensparent mate- 
rial so that the material forming \h6 me<^anicai 
members can be cured by applying UV Ttght throMcih thp 
mold, as further deso-bed below. 
[0021] In FIG. 3A, a first step of febrkating the 
mechanical members with the mold is shown. An 
ultrafliin liquiil film 32 is spin-cast an a substrate 23. By 
ultrathin is meant tiiatthe fl\m has a thickness of about 
3CM0 more pref9f«dHy about ^0 lun. The substrate 
26' maiy be flat prsbueAired. It may awve as the bottorn 
electrpite of the electrophoTttic disptey devtoe. The liq- 
uid advantagaousiy may comprise a photocurable poly- 
meroLioli i»afii epoxy. A suitable epoxy is available from 
Dow under the tradenarrie DEN 431 . To assist in spin 
casting a thin ^yer on the ?iA>strate, the ^oxy may be 
diluted with sotvenL For exaniple, efxixy novolBc may 
be mixed with a small amount of an acrytat^ phptpiBon- 
elHzer (-^ by weight), and dihJtsd at a natlo of about 
2:1 by welsht with prof^me glycol rrtDhomethy! ether 
acetate (fQMEA) (2 parts epoxy to l part PQMEA). 
Tha resulting liquid may be spin cast (»Tto the silicon 
wafer substrate 2S', and ^>eed8 of about lOOO rpm for 
^QUt 40 seconds produce an ultrathin rK|uid film. The 
PGMEA la sufflclantly volatile that It evapoiaies duilrig 
spinning, 

[0022] Refemng to FJG. 3B, the mold 33 is than 
brought into contact with the liquid film .32. The fleidWiay 
of the mold may be exploited to avoid the Ktrm^n of 
air bubbles. For exan^le, the eurfeice of the mold raey 
be gradually placed ewer the Hqtild film 32, a.g., aa 
first pladng only the,»nler of the mold in contact wfth 
the liquid fitii and then gradually allowing the siurface of 
me mold to contact the Him out to Bs edges, or by first 
placing one edge of f h^nioid tn contact with the film and 
then gtadualfy proceeding to deposit the mcAd across 
the surliBQe of the wafer. 

(0033] fteferrlng tp FIS. 3C, with ,th» mold 33 In 
place, the liquid film solldifliKl. iTils nvy be achieved 
by exposing the fibn 32 to uftraviolet light. VVhen a mc^d 
hiavlng a tliidcnesa of about 1 cm is placed over a film 
hSAThg a thicitneee of about 20 \m, a high power mer- 
cury lamp applied nt about 4000 jiW/cm^ for about 45 
mtnutas wori<e to cure the film. The moW then may be 
removed io prwliSa the atrucujre of FIG. 3D. A flexible 
mdd Is advantageous again In Hie removal step in thatt 
rt may be removed by peering fmm the cured poi^nner 
fiim 32. 

p024] Ones the molded film on the substrate is pro- 
vided, as in Fid. 3D, various alternative approaches 
may be used to fabricate liie eiectropfioreUc display 
deviCfS. For example, atop elec^de 23 may be secured 
to the patterned film as in FK3. 4A. TYtecontipUia.24' of 
tiie moloted film define the met^nicsd members, and 



between fte members cells 28' may be formed within 
the device. The contours 24' need not Iw In contad wijh 
the top electrode SH, so ttiat liquid may flow between the 
ceils 28', although It Is also possible for the calls 28' to 

B en(»psulatethB parddes therein. As be seen, there 
Is fl^ft)i|ily In l^ie fabrication of the merrdiers, and pre^ 
dss controls over their alignment are not required. 
Aitamativeiy, two sttuctures having the molded film pnd 
siAstrate may be aligned facing each other, as in FIG. 

TO 46. In any case, the gap 30 between the electrode may 
be filled t>y capillary action with a liquid suspension 
medium suitable for an electrophoretic display, e.g., 
containing pigment particles, ^d then the edges of the 
d^play may be sealed to prevent leal^ge of the liquid 

IS and form the sealed chamber 30. IWaterials suitable for 
the wipus parts of the device including the suspension 
nrfedium, pigment particles, and sealed edges are 
known in the field and described in the various refer' 
ences, identified above, and in PCT patent application 

so Serial Na PCtflJS98/1 7734 to B-m Corp., titisd "B/ec 
tK>f^iore^tH^)m>s ana Malays, " public Man^ 4, 
1999, inoofpowtad herein by rpference. 
[P025] In FIQS. SA-^ alti^hafive {process] ng steps 
Bub$equerrt to m tpmwion of tha molded film/sub- 

25 strate structure of FIQ, 3D are shown, in PEGS. 5A-5B, 
the thin rfegions of the molded ttim are etched away to 
provide s^aiats mBchanical members 24. In FIG. 5C, 
the (svttias between the membans may be Dlled with 
suspendon medium, a top electrode 23 iriey be bonded 

go therepn, a suspension of ciierged parftdes may be 
1n|scted between the electrode, and the gap sealed to 
prevent the leakage of fluid. Atternatively, where the 
ajbetrate 25' used to faljricate the molded film 32 and 
etched members 24 (Fl!G.. SB), is made af a material 

ss tithar than Ihad deslrad ibr tl«> boitoni ^sdrodet the 
etched film may be removedfrom the Bubst)Bte 25', and 
ttanaiterred to an electrode/sutetrate 2B, as In Fills. 5D. 
The Btched fllm 24 on the txittom elactrDde/substrate 25 
(FIG. 6b), may be cc»ted with a auepension medium, 

« and then a top electrode 23 added and the edges 
sealed to complete the alactrophoisitjc display device. 
[0026] It is undeistood that the embodiments 
descrtied herein aw metaly axemplaJy and that a pw- 
son sKAled In the art may mate vailsfions and modlflca- 

45 tions witiiout (teiplartlng from the spirit and scope of the 
invention. M sudi variations and modifications are 
Intend!^ to be Included within th$ $oopa of the 
fended claJms. 

so Claims 

1 . An aleotrophoretic display device con^rtelng; 

first and seeand ^ectrodes; 

a sus|Minsion medium contained betwe«t the 
first and second electrodes to define a jUspiay 
cett; 



S 
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a plurality of pigment particles dispersed in the 
suspension medium; and 

a plurality of meeharfcal mpmlsere disposed In 
the suspension medium for redudng aggiomeiv s 
atlof) of the pigment psutldiBs. 

2. ThB device of daTm 1 in which me dtsptay device 
has a face surface for viewing the (sell Hnerethrough 

and the members are not visible from the face sur- io 
face, 

3. The device of claim 2 in which the mechanical 
members are fabricated with a material EUisstBh- 
tiaily transparent to visible light. i6 

4. The davlcB of cltum 3 fn which tha maierlal is 
seiectad from silicon dioxide, spoxy, and poly< 
iirethaie. 

so 

5. The device of daim 2 in whK^ the mechanical 
menniwrs a* fabrteatad ip have sub^antially the 
same color as the su^ensibn medium. 

6. The devics of Claim 2 In Which the members are dis- » 
posed within the ceil at a sufficient distance from 
the tece surface that they are obscured from waw 

by the suspension medium. 

7. The device of dam 1 In which the mechanical sp 
members are substantially rectangular in shape. 

S, The device of claim 1 in which the mechanical 
members are aligned along a plane substantially 
parallel with the electrodes to define a mesh SU4- a* 
pended between the fiist and second electrodes, 

S, The device of claim 1 in which each of the mechan- 
ical member is aligned along a plarra eubstantlally 
perpendicular to the alecfrodes. 4p 

Ifl. The dffl^lce of claim 1 in which each one of the 
mechanical members has two ends and ls attached 
at flne of the two ends to one of the first and second 
electrodes or a support to one of the first and sec- 4S 
ond eiecti^s. 

11. The device of claim 1 in which each one of the 
mechanic^ members has two ends and is attached 
at one of the two ends to the firet electrode ahd at so 
the other of the two ends to the second electrode to 
vertically interconnect the first and second eleO^ 
trodes. 



13. An ele^arophoretfc dlsplEy device comprising: 

first and second electredes; 

a suspension medium contained between the 
first and second eiectrodee; 

a plurality of pigment particles dispersed In th^ 
suspension medium; and 

a plurality of non-conductive mechanical mem- 
bers disposed on at least one of the first and 
second electrodes or a support for at least one 
pf the firat and swond eiedrodae and project- 
ing in the suspsnslpn mecRum for reducing 
agglqmemtior of the pigment particles. 

14. A mothpd of maKing mechanical men^iers fijr use 
in an elacteophcwetio display device comprising 
^plying «l moid to a moldatilefnaterfei. 

15. The method pf datm H eofr^rising the ^s of: 

QPin c&sHng a.iiquld on a substiate; 
pressing e moid on the liquid; 
curing the liquid; aiKl 

renwvlng the mold whereby the cured liquid 
deflnesthe nriechanksal.members. 

16. The method of claim 16, wherein the substrate Is 
comprised of a conductive materlai and defines a 
first electrode of the eiectraphonetic display device. 

17. The method of clabn 16, further con^rislhg a step 
of aligning a second electrode over the mechanical 
members in spaced-relatlon to the first electrode to 
define a gap between the first and second elec- 
trodes and filling the gap with a suspension medium 
and pigment particiaE. 



12. The device of claim 1, in which the rneehanical 4© 
menders are sized suffidantly etmtl that a plufality 
of mwnbers can B)dst within a minimaily visible 
region of the display cell. 
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